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DART AEROSPACE USA, INC. 


1.0 Introduction 

The purpose of this analysis is to substantiate the design of the Dart D206-642-511/-512/-513/-514 Float 
Skidtubes for the Bell 206L/407 aircraft. The Dart D206-642-511/-512 Float Skidtube installations will be 
compatible with Apical 614.5501/2 (fwd), 614.5701/2 (mid), and 614.5607/8 (aft) Tri-Bag Emergency Floats 
that are FAA STC'd per SRO1535LA. The Dart D206-642-513/-514 Float Skidtube installations will be 
compatible with Apical Tri-Bag Emergency floats and Bell OEM float systems. 


The D206-642-511/-512 Skidtubes will replace the 206-053-184-113/-114/-117/-118/-121/-122 float skidtubes 
but will not be compatible with OEM floats. The D206-642-513/ -514 Skidtubes will replace the 
206-053-184-113/-114/-117/-118/-121/-122 float skidtubes and will be compatible with OEM and Apical 
floats. 


2.0 Material Properties 


2.1_ Material Properties Dart Skidtubes (6061-T6 QQ-A-200/8) 
(Refer to drawing D2600 & D2792. Material properties are listed in Reference 1 Page 7A) 


E = 10000000-Ib-in 7 
Ftul = 40000-Ib-in’? 
pev) = 34000-Ib-in 7 
Ftyl =35000-Ib-in 7 
u * 0.33 

3.0 Skidtube Geometry 

Figure 2 in Reference 1 illustrates the geometry involved in the Dart skidtube design. These dimensions 
have been extracted from dwgs D2600 and D2792. The D2792 web extrusion is machined in sections to 


reduce weight. The D206-642-51 1/-512/-513/-514 skidtubes have the same geometry, however the 
-513/-514 has additional holes needed for the OEM floats. 


Young's Modulus for Aluminum 

Faul ‘= 26000-Ib- in? 
Fbrul = 82000-Ib-in 7 
Fbryl :=60000-Ib-in 7 


Tension (ultimate) Shear (ultimate) 


Compression (yield) Bearing (ultimate) 
Tension (yield) Bearing (yield) 


Poisson's ratio 


c i=1.575-in Skidtube outer radius 

tf = 0.095- in Flange thickness on skidtube 

df :=0.188-in Diameter of float bag attachment holes 
Dsad :~ 76.28- in Distance between saddles 


Itube =0.986-inf Inertia of D2600-1 tube extrusion 


Iweb1 IIT WAS 1555 


Iweb2 = 2.067-in* 
IdbIrt - 0.016-in* 


Idl = Itube +Iwebl Id1 = 2.286 ‘in’ 


Id2 :- Itube + Iweb2 + 2-Idblrl 
Id2 = 3.085 «in* 


Inertia of D2792 web extrusion (max machining) 
Inertia of D2792 web extrusion (unmachined) 
Inertia of D3283-1 doubler (on aft bend of web) 


Dart 206L/407 skidtube inertia 
(fwd of aft saddle, between saddles, the web is machined web) 


Dart 206L/407 skidtube inertia at aft saddle 
(web is unmachined) 
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6.0 Skidtube Substantiation 


6.1 General 

From tests conducted by Dart on similar skidtubes (Reference 1, Page 4A, 4B, 4C), the round I-beam 
section has a shape factor of 1.22. Calculation shows that the Dart skidtube without the I-beam 
(Reference 1, Page 4D) has a shape factor of 1.27 and that the skidtube with the D2792 web has a shape 
factor of 1.32 (Reference 1, Pages 4E & 4F). For simplicity a shape factor of 1.22 will be conservatively 
used for all sections. The data presented in TR-P305-1 has been accepted by the FAA during the OH-58 
skidtube approval (SRO0912SE). Therefore the modulus of rupture can be extended according to C3.14 of 
Bruhn. The table C3.2 of Bruhn gives values for the Plastic Bending Factor, "fo", for varying "Fty" and 
"Ftu". The value of "fo" is adjusted here for "Fty" and "Ftu" for extruded 6061-T6 (QQ-A-200/8). 


K = 1.22 Shape factor 
A safety factor of 1.5 per FAR 27.303 will be applied for design to ultimate loads. 
sf = 1.5 Safety factor 


A fitting factor of 1.15 per FAR 27.625 will be applied where fasteners are used to transfer loads. 
ff - 1.15 Fitting factor 


6.2 Bending at Forward Saddle (section A-A) 

As shown in section 3.4 of this document, the FAR 27.501f1 loading causes a larger bending moment at 
the forward saddle than the forward float load. If the skidtube can withstand the loading of FAR 27.501f1 
then it will also withstand forward float bag loading. 


Mfl = 42238 «lb-in Bending moment at fwd saddle from FAR 27.501f1 
Yield Bending (compression 
Sbel .= Ma Sbcl =29101-Ib-in* Yield tensile stress at forward saddle from bending 
Fcy] =34000 ‘Ib-in’? 6061-16 Yield compressive strength 
MStl = Feyi 1 MSti 40.17 Margin of Safety 

bel WAS OS 


Ultimate Bending 


Sbul «= MO Ste Shul = 43651 -lb-in? Ultimate tensile stress at forward saddle from bending 

Ftul = 40000 «Ib: in’? 6061-T6 Ultimate tensile strength 

fo puri 9390 fo = 38571 Ib-in’? Adjusted plastic bending factor (Bruhn section C3.14) 
42000 


Fb --Ftul + fo-(K- 1) Fb =48486 Ibin? Stress to rupture skidtube (Bruhn section C3.14) 


MSul iB ay 1 MSul Margin of Safety 


Sbul 


OAS ONS 
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6.3 Bending at Forward End of the Web (section G-G) 


The section of skidtube forward of the forward saddle changes at the end of the web (|-beam). This section 
is analysed for the FAR 27.501f1 loading. If this section can withstand the loading of FAR 27.501f1 then it 
will also withstand forward float bag loading. This section is 8.7in aft of the fwd tangent point. 


Dvfwd2 °°: 8.7-in Distance to web from skidtube's fwd tangent point 
Mflb = W-Dvfwd2--W-c  Mflb = 16160‘lb-in Bending moment at fwd end of web from FAR 27.50111 


Yield Bending (compression) 


Sbcib = Mie Sheik =25813-Ib-in? Yield tensile stress at forward saddle from bending 
Itube 
Fey! = 34000 ‘Ib-in'? 6061-T6 Yield compressive strength 
mstib = FYL.. 1 ostib =0.32 Margin of Safety 
Sbelb 
Ultimate Bending 
_Mflb-sf-c 522) - ` S 
Sbulb -—- Sbulb =38720‘lb-in“ Ultimate tensile stress at forward saddle from bending 
Itube 
Ftul = 40000 «Ib-in 7 6061-T6 Ultimate tensile strength 
fo i= nu fo = 38571 lh. 7 Adjusted plastic bending factor (Bruhn section C3.14) 
4 
Fb -Ftul + fo(K 1) Fb =48486 Jb-in? Siress to rupture skidtube (Bruhn section 03.14) 
MSulb — l MSulb =0.25 Margin of Safety 
ul 


6.4 Bending in Mid Section Between Crosstubes (section B-B) 


The load from the mid float will be modelled as a point load at the center of volume with the saddles acting 
as simple supports. This is conservative because a distributed load (ie. at the 3 bolt locations) or rigid 
supports would distribute the load and result in a smaller maximum stress value. 


Mm] =31253 *lb-in Max bending moment in mid section of skidtube for simply supported beam 
with point joad. 
Yield Bending (compression) 


sbc2 = Mme ghel = 21533 ‘Ib-in? Max yield bending stress 
Idi 
Fcyl 
Mei shed MSt2 4 0.58 Margin of Safety 
WAS OG 
Ultimate Bending 
Sbu2 ont she Sbu2 = 32299 lb-in* Max ultimate bending stress 
Id] 
40500 ney) x ; : . 
fo tul- Do - fo =38571 ‘lb-in Adjusted plastic bending factor (Bruhn section C3.14) 
42000 
Fb = Ftul + fo(K-1) Fb =48486-lb-in S Stress to rupture skidtube (Bruhn section C2.141 
MSu2 `=- E l MSu2 = 0.50 4 Margin of Safety 
Sbu2 nears 
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